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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 4-2: Contactors and motor-starters —
Semiconductor motor controllers, starters and soft-starters

AMENDMENT 1

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardizatio. comprising
all national electrotechnical committees (IEC National Committees). The object of I=C is to promote
international co-operation on all questions concerning standardization in the electrical and e zctronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Techi..=\l Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refer ed to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC Nati nal committee interested
in the subject dealt with may participate in this preparatory work. Intei~a’iorn>l, yovernmental and non-
governmental organizations liaising with the IEC also participate in this prepe atior . IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance w ‘i1 conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, s nearly as possible, an international
consensus of opinion on the relevant subjects since each techn cal conimittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for inte.naticnal use and are accepted by IEC National
Committees in that sense. While all reasonable efforts a-c 'mac= to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsiile fc¢r the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in thei. national and regional publications. Any divergence
between any IEC Publication and the corresponcing ~ational or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestati. n of conformity. Independent certification bodies provide conformity
assessment services and, in some arcas, czcess to IEC marks of conformity. IEC is not responsible for any
services carried out by independent \ ertii ~ation bodies.

6) All users should ensure that thev ha = the latest edition of this publication.

7) No liability shall attach to IEC <r i's directors, employees, servants or agents including individual experts and
members of its technical ~>mn..**2es and IEC National Committees for any personal injury, property damage or
other damage of any natu'e whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising ou. or the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drmvn to the Normative references cited in this publication. Use of the referenced publications is
indispensab!= for ‘he correct application of this publication.

9) IEC draws atte tion to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),
wk.i~h 1hay be required to implement this document. However, implementers are cautioned that this may not
1oorese. t the latest information, which may be obtained from the patent database available at
htty s://p: tents.iec.ch [and/or] www.iso.org/patents. IEC shall not be held responsible for identifying any or all
uch patent rights.

This consolidated version of the official IEC Standard and its amendment has been
prepared for user convenience.

IEC 60947-4-2 edition 4.1 contains the fourth edition (2020-06) [documents
121A/353/FDIS and 121A/360/RVD] and its amendment 1 (2024-11) [documents
121A/615/FDIS and 121A/626/RVD].

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions are in green text, deletions are in strikethrough
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red text. A separate Final version with all changes accepted is available in this
publication.

International Standard IEC 60947-4-2 has been prepared by subcommittee 121A: Low-voltage
switchgear and controlgear, of IEC technical committee 121: Switchgear and controlgear and
their assemblies for low voltage.

This fourth edition cancels and replaces the third edition published in 2011. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
e scope exclusions;
e editorial correction of notes and hanging paragraphs;
o reference to IEC 62683-1;
o safety aspects related to:
— general aspects;
— limited energy circuits;
— electronic circuits;
e mention of dedicated wiring accessories;
e power consumption measurement;
e alignment to IEC 60947-1:2020.

The provisions of the general rules dealt with 'EC 80L347-1 are applicable to this part of
IEC 60947 series where specifically called for. Ciciises and subclauses, tables, figures and
annexes of the general rules thus applicable are identified by reference to IEC 60947-1:2020.

This publication has been drafted in accaraance with the ISO/IEC Directives, Part 2.

A list of all the parts in the IEC 6894." scries, under the general title Low-voltage switchgear
and controlgear, can be found or the |EC website.

The committee has decide! *1a* the contents of this document and its amendment will remain
unchanged until the stehility Zate indicated on the IEC website under webstore.iec.ch in the
data related to the srz<ific. document. At this date, the document will be

e reconfirmed,

e withdrawr or

e revised.

’T.‘.PCRTA NT — The ‘colour inside’ logo on the cover page of this publication indicates
thet 1t contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

This document covers low-voltage semiconductor motor controllers, starters and soft-starters
that have many capabilities and features beyond the simple starting and stopping of an
induction motor, such as controlled starting and stopping, manoeuvring and controlled
running.

The generic term “controller” is used in this document wherever reference is made to
elements of power semiconductor switching devices.

The generic term “starter” is used in this document wherever reference is made to the
elements of power semiconductor switching devices together with suitable overload protective
devices.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 4-2: Contactors and motor-starters —
Semiconductor motor controllers, starters and soft-starters

1 Scope

This part of IEC 60947 applies to semiconductor motor controllers, starters and soft-starters
which can include a series mechanical switching device, intended to be connected to circuits
the rated voltage of which does not exceed 1 000 V AC.

This document characterizes semiconductor motor controllers and starters with and without
bypass means.

This document does not apply to:

— semiconductor motor controllers and starters used for continuous operation of AC motors
at motor speeds other than the normal speed*;

— electromechanical contactors and external overload relays (see IEC 60947-4-1);

— short-circuit protective device associated with semiconductor motor controllers and
starters (see IEC 60947-4-1 (MPSD), IEC 60947-2 and IEC 60947-3);

— semiconductor equipment, including semiconductor contactors (3.4.13 of
IEC 60947-1:2020) controlling non-motor loads (see IEC 60947-4-3);

— semiconductor motor controllers and starters used for rotor circuits®;

— adjustable speed electrical power drive systems (see IEC 61800 series);
— use of the product within explosive atmospheres (see IEC 60079 series);
— software and firmware requirements®;

NOTE 1 Guidance on embedded software is given in IEC TR 63201.
— cyber security aspects (see IEC TS 63208).
Contactors, overload relays and control circuit devices used in semiconductor motor
controllers and starters are considered compliant with the requirements of their relevant
product standard. Where mechanical switching devices are used, they are considered meeting

the requirements of their own IEC product standard, and the additional requirements of this
document.

The object of this document is to state as follows:
— the characteristics of semiconductor motor controllers, starters and soft-starters and
associated equipment;

— the conditions with which semiconductor motor controllers, starters and soft-starters
comply with reference to

a) their operation and behaviour in normal and abnormal operating conditions including
overcurrent operating conditions;

b) their dielectric properties;
c) the degrees of protection provided by their enclosures where applicable;






